Phosphatidic acid stimulates the rolipram-sensitive cyclic nucleotide phosphodiesterase from rat thymocytes.
The role of phospholipid metabolites in the modulation of cyclic AMP degradation during the early response of rat thymic lymphocytes to mitogenic stimulation was investigated by measuring their in vitro effect on the activity of five different cyclic nucleotide phosphodiesterase forms separated from thymocyte cytosol by means of an HPLC technique. Arachidonic acid was found to markedly inhibit four of the enzyme forms, with IC50 ranging from 14 to 60 microM, while its hydroperoxy and hydroxy derivatives proved inefficient. Dioctanoylglycerol, a biologically active diacylglycerol, was weakly inhibitory while phosphatidic acid, the diacylglycerol phosphorylated derivative, markedly stimulated the two cyclic-AMP-specific type-IV forms identified in thymocyte cytosol, by 50 and 70%. In intact cells labelled with tritiated arachidonate, the mitogenic lectin concanavalin A induced a rapid 4-5-fold increase in radiolabelled phosphatidic acid which peaked at 1 min, and remained elevated for at least 30 min. These observations suggest that phosphatidic acid formed during the mitogenic stimulation of T-cells might be responsible for an early activation of cyclic AMP degradation with, as a consequence, a lowering of cyclic AMP level, which is reported to be necessary for the occurrence of the first steps of mitogenesis.